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Abstract. The stormwater and meltwater from the territory of the cities are a source of pollution of the
environment, especially water bodies. This article presents a survey analysis of the tobacco
production facility and conclusions on the effect of surface runoff from the production-site on the

sanitary condition of the natural environment.
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BILJIVB MOBEPXHEBOT'O CTOKY, 3 TEPUTOPIi MIATPMEMCTBA
BUPOBHUIITBA TIOTIOHOBOI MPOAYKIIIi, HA OTOUYIOYE
MMPUPOJIHE CEPEJOBUILE

A.A.Manak, iH:keHep

HAYKOBO-TOCJIIIHA YCTAHOBA «YKPATHCHKHAI HAYKOBO-
JOCJITHUMN IHCTUTYT EKOJOITYHUX MPOBJIEM»

Anomauin. Cmiyni i mani 600u 3 mepumopiti Micm, € 0xceperom 3a0pyOHeHHs HABKOTUUUHbOSO
NPUPOOHO2O cepedosuyd, 30Kpema B0OHUX 00'ekmis. Y Oawuili cmammi HA8eOEHO aHAI3
pe3yibmamis 06cmedicents mepumopii nionpuemMcmea supoOHUYMEa MmiomoHo80i nPooyKyii ma
3po0ONeHi BUCHOBKU WOO0 BNIUBY NOBEPXHEB020 CMOKY 3 mMepumopii nionpueMcmea Ha

canimapuuil cmam HABKOAUUUHbO2O npUpoOHO20 cepedosuuya.

Knwuosi cnoea: oowo6i cmiuni 600U, 3a06pyOHeHHS I HABKOIUUIHLO2O Cepedosuwyd, NOKA3HUKU

3a0pyoHeHb, banka.



Qualitative and quantitative runoff formation, on the production-site territory
include lot factors — the surface slope, soil infiltration, quantity water-repellent
surfaces, stormwater sewer and systems removal stormwater from columbine,
production technology, territory cleanliness and lots other[2]. The qualitative
composition and the impact of runoff on the environment from various industrial
enterprises have not yet been studied well. There are not many long term
researches of stormwater quality from the territory of production facilities of
different industries, had done by this time[1].

The Sector of urban and industrial wastewater SRI "USRIEP", in 2014, at
the contract, examined the territory manufacturing plant (tobacco production). The
goal of this study was to determine the effect of stormwater from the production
site to the ecological condition of watershed the Udy river.

The territory of the production facility is a rectangle, area of 31.5 hectares,
in north-west bounded by the ring road, in south-west and south-east of the testing
ground on which testing the tractor factory production, from northeast bounded the
driveway. Most of the territory is the main building of the "n" — shaped form,
beside it there are a number of small technical buildings, the rest area covered with
grass and young tree seedlings. The territory is constantly cleaned and maintains in
clearness. The relief of production site have slope on south-west to the beam Dolgy
log. Engineering-geological structure of the production-site presented: soil bulk
density within the roads, soil and topsoil, loam light brown, sandy loam and sand.

The stormwater that forms in the production-site can be divided by two
categories. The first one is the stormwater that falls on the production-site territory
and filtrates through the surface of plant litter, the second category is the water
that comes to the storm sewer. The storm sewer consists of pipes PE-VD type
"Spiro” & 1200 cm, which installed at a depth of 1.70 to 2.50 m from the ground.
The storm sewer projected in accordance with the specifications SCE
"KharkivKomunOchystVod» Ne232 / PTO from 22.02.2002. The stormwater after



treatment in the local wastewater treatment plant drops into the beam Dolgy log.
The wastewater treatment plant represent by the detention basin, skimmer, oil
separator and filters tertiary stormwater treatment. The samples was took before
and after the treatment plant. The values of the effluent quality after the treatment

plant, in the winter-spring period of the year, presented in the table 1.

Table 1
Quality stormwater indicators in winter-spring season
Indicators Period .
February-April
pH 6,42
Suspendid solids, mg/dm?3 21
ChOC, mg O/dm?3 60
BOC, mg O/dm? 17,8
Qil,mg/dm?3 2,1
Total bacterial count (february), 7.35.103
sell/sm?®
Total bacterial count (april), 3.37.10°
sell/sm?®
Patogen enterobachter sell/dm?3 Presence
Colyfags, plagque/dm3 Not identified
Viaable helmints eggs egg/dm? Not identified

According to the table, in the winter-spring period the concentration of oils,
ChOC and suspended solids exceeds the standard stormwater drops into the water
body [3]. The stormwater bacteriological indicators pollution in february, much
less than in april, which may be due to fact that in the winter season the stormwater
accumulation in the reservoir takes place not as active as in the warmer months and
the main accumulation in the collector is due melting snow and ice, while short-

term temperature rise. Discgarge from the reservoir during wintertime doesn’t



occur, however there is a stagnation due to the accumulation of stormwater in the
reservoir, which influences to the microbiological indicators. There is no viable
helminth eggs, the parasitological analysis showed, obviously, it is associated with
low activity vectors of helminths at low temperatures and the purity of the territory
[2]. Increasing the concentration of oils after the winter period could be explain
that the accumulation of this pollutant aerosols on snow and ice surface during the
cold period of the year, so when temperature begin rise their concentration in the
effluent increases. The runoff in the cold season is insignificant, the main
accumulation in the detention basin forms of periodic melting of snow and ice.

There is a water pond, at the drop point stormwater from the production
territory, length 100 m and a width 50 m in the middle. The water pond is formed
by a stream that begins from the Vostochny district and passes through the beam
all over. Discharge the stormwater directly into the pond from the concrete pipe
diameter 100 sm, mounted on the drain collector, the distance from the bottom of
the pipe to the bottom of the beam 50 cm. From south pond bounded the causeway.
It should be also noted that the stormwater from the production-site are not forms
this water body and just only maintains it.

The samples were took during the warmer months after heavy rains. The
samples were took at the drop point to the beam, 40 m below the drop point on the
right bank of the beam and at a distance of 400 m above the drop point, from the
stream, on the left bank of the beam. The results of chemical and microbiological
analysis presented in the table 2.

According to the table, chemical indicators in the water above the drop point
400 m (control sample) and the water quality of the beam, which is below the drop
point at 40 meters is not much different, but still exceed the standards for the
recreational water use. The water at the drop point on the content of organic
matter, suspended solids and surfactants exceeds the standards for water
recreational use, but the analysis of the sample below drop point showed that

concentration of these indicators are aligned to the values of the control sample. It



should be noted that increasing the concentration of stormwater pollution, which

drops to the beam, apparently caused by more polluted water dupmping to the

stormwater sewer from the neighboring facilities.

Table 2

Quiality stormwater indicators in warm season

Sampling locations

Requirements for quality
and properties water in
areas of drinking and
cultural community water

use [1]
Indicators 400 m
aclioove 40m
r(_)pt Drop point |  below For swimming, sport and
poin i recreation

(control drop point

sample)
pH 7,84 7,79 7,80 8,5
ChOC, mgO/dm? 40 60 40 30
BOC, mgO/dm? 3,2 3,8 3,0 6,0
Suspended soils,
m‘; A 17,0 44,0 18,0 0,75
Phosphates, mg/dm® | 0,84 0,3 0,45 -
Surfactants, mg/dm® | <0,01 0,05 <0,01 -
Total bacterial 4,410° | 10.4-10° | 4.9-10° 106 -107
Ei‘;g;@c'“a coli 140000 | 140000 | 190000 Not upper 10000
Entherobacter
cloacae, Presence | Presence | Presence Not identified
cell/dm?®
p. Salmonella Presence | Presence | Presence Not identified
Colyfags less 500 750 less100 Not upper 100

plaque/dm?®




The results of sanitary-bacteriological and parasitological analysis showed
that the water in the beam significantly polluted by microorganisms characteristic
of the anthropogenic influence. The indicator viral pollution - coliphages - found
only in the sample below the drop point. In the all samples revealed a considerable
number of E. coli lactose, which is an indicator of the fecal pollution. The
concentration in 1 cm? exceeds the allowable standard values in 14-19 times. There
are viable helminth eggs identified in the sample below drop point. The water
quality that has been analyzed does not comply with SanPiN 4630-88 [4].

The stormwater samples, in autumn season, were took after intense rains in
september and october. The samples were took after the wastewater treatment plant
at the control well on the production-site. The results of analyzes presented in the
table 3.

Table 3
Quality stormwater indicators in autumn season
Indicators Period :
February-April

pH 6,42
Suspendid solids, mg/dm? 21
ChOC, mg O/dm? 60
BOC, mg O/dm? 17,8
Qil,mg/dm?3 2,1
Total bacterial count (february), 7.35.10°
sell/sm?®
Total bgcterial count (april), 3.37-10°
sell/sm
Patogen enterobachtersell/dm? Not identified
Colyfags, p|aque/dm3 Not identified




Not identified

Viaable helmints eggs egg/dm?®

According to the table the results of analyzes runoff after wastewater
treatment plant for pollution indicators is almost identical with those in summer
and winter seasons.

The runoff from the production-site is not permanent, as in the hot and in the
cold season. Accordingly, influence on the sanitary condition of the beam can be
called periodical. And, as have been established, the most active influence is from
april to september. The data received during the beam survey allow to conclude
that the beam is not just a dry natural depression, it have right in the thalweg (the
lowest point of the beam) the stream on all its length. It follows that drop into the
beam must be considered not like on rough terrain but as well as in natural water
body. Accordingly, the sanitary requirements to the stormwater must be presented
as the drop into the water body [4].

Conclusion

1. The industrial-site keep in clearness and constantly cleaning, which is
important for the quality of the stormwater. Although the indicators such as
suspended solids, ChOC and oils exceeded standards, what may indicate not
enough effective work of local wastewater treatment plant.

2. The stormwater, which drops to the beam Dolgy log from the industrial-
site, is seasonal. The main runoff forms in the warm season from april to
september, during the period of heavy rains. In the cold season the runoff is
virtually absent. There is not many the runoff accumulation in the detention basin
in cold season.

3. The composition of the stormwater, after wastewater treatment plants, at
some indicators (ChOC, suspended solids, oils), does not comply with the
standards to drop water into the water pond and require additional treatment. This

applies particularly to the stormwater quality for microbiological and



parasitological parameters. As already mentioned, these indicators of water quality
are the evidence about not such effective work of the local treatment plant.

4. The indicators for chemical pollution, in the samples below the drop point
of the stormwater do not differ from the control sample (above the drop point at
400 m). What can be concluded that the excess of regulatory requirements in the
stormwater, which drops to beam, insignificant.

5. The water pond, where is drops runnoff from the production-site, have
not uses for the recreational or any other purposes (watering, irrigation). Therefore,
the influence on the ecological condition of the watershed area of the river Udy,
should be considered from the perspective of the ground concentrations. The
stormwater drop, the from the territory of the enterprise, does not have a negative
impact on the ecological state of the watershed area for chemical indicators,
however, have a negative impact on the sanitary condition of water and soil.
Accordingly, it is necessary to provide for decontamination of stormwater that
discarges from the site.

References
1. Bucholdin A.A., Gorainov E.l, Rokshevskaya A.V, Sverdlov E.S., Hvat V.M.
Features of surface runoff from the territory of the cities - Sat .: Problems of water,
vol. 5. Kharkiv, VNIIVO, 1974.
2. Genis D.E. Medical Parasitology. - 2nd ed. - M .: Medicine, 1979. - 344 p.
3. Molokov M.V., Shiphrin V.N. Surface runoff treatment from urban and
industrial sites. M., Stroyizdat, 1977. 104 p. (Environmental Protection).
4. Sanitary rules and norms for the protection of surface waters from pollution
SanPin 4630-88



